
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



221 

c=[(f^:q) s — q 8 ]/2q, and d=t=pq; or, in integral form, o=6=((^(j) 8 +q*, 
c=2t(t=p2q), and d=4q(tqpq). 

Examples: — (1). Put t = q — l. Then a=o = 5, c— 6, and d=8. 

(2). Put t=3 and q = l. Then a=fe=17, c=30, and d=16. Also 
a=b=5, c=6, and d— 8. 

When ?=p, we have, a=[(3p + t) 8 -p 2 ] /8jp, &=[(3p + t) 8 +7p 8 ] /8p, 
c=[(3p + e) 4 — 5p s ]/4p, and <i=3p + t. 

When t = q=p, we have, in integral form, a = 15p, b—2Bp, c=22p, and 
<Z = 32/>. 

Thus we continue making general values for o, 6, c, and d, under a num- 
ber of other conditions ; as, t = q ; t=p ; t=2q—2p, etc. 

43. Proposed by M. A. GBUBEE, A. M„ War Department, Washington, D. C. 

Find the series of integral numbers in which the sum of any two consecutive terms 
is the square of their difference. 

I. Solution by J. H. DRUMM0ND, LL. D„ Portland, Maine, and the PROPOSER. 

Let x and x+m be two consecutive numbers. Then we have 2x+m=m*, 
and x=wi(m— l)/2, and x+m=m(m + l)/2. But m(m + 1)/2 is the sum of the 

terms in the series 14 2 + 3+4 +m. Hence the m'* term of the 

series required is the sum of m terms of this series, and we have 1, 3, 6, 10, 15, 
wt(m-l)/2. 

II. Solution by COOPER D. SCHMITT, M. A., Professor of Mathematics, University of Tennessee. Knoi- 
ville, Tennessee ; 0. W. ANTHONY, M. Sc, Professor of Mathematics, New Windsor College, New Windsor, 
Maryland ; and BENJ. F. YANNET, A. M., Professor of Mathematics, Mount Union College, Alliance, Ohio. 

By the conditions we must have x+y=(x—y) i , x and y representing two 
consecutive terms in the series. Solving as a quadratic in x, we have 
a;=(2i/ + l)/2± l /(8(/+l)/4. Hence Sy+1 must be a square. 
When 9 = 1, 8t/ + l = 3 2 , x-=3; 
y = 3, 8«/ + l = 5 8 ,x = 6; 
2/=6, 8</ + l = 7 8 ,x=10; 
and the series is, 1, 3, 6, 1.0, 15, 21, 28, 36, 45, etc., or the system of triangular 
numbers as set forth in Pascal's Triangle. 

Also solved by A. H. HOLMES, E. W. MORRELL, H. C. WILKES, and G. B. M. ZERR. 

44. Proposed by A. H. HOLMES, Box 963, Brunswick, Maine. 

The hypotenuse of a right-angled triangle ABC, right-angled at A, is extended 
equally at both extremities so that BE=CD. Draw AD and AE. Find integral values 
for all the lines in the figure thus made. 

Solution by M. A. GRUBER, A. M., War Department, Washington, D. C. 

Construct the figure as indicated by the problem. Then draw BF equal 
and parallel to AC, and draw OF, AF, EF, and DF. Then will ABFC be a rec- 
tangle ; and the diagonals BC and AF are equal. 

It is also evident that AE=DF and AD=EF. Whence AEFD is an ob- 
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lique-angled parallelogram, or rhomboid, of which AE and AD are the sides, 
and ED and AF the diagonals. 

Let x=BE=CD, and put a=AD, b=AE, c=ED, and d=AF=BC, tak- 
ing c>d. Then 2x+d=c, and x-{c— d) /2. If rf>c, 4.E and AD fall inside of 
AB and .4C, and the hypotenuse BC would be contracted instead of extended. 

We now find integral values for a, b, c, and d. This has been done in 
the solution of No. 42, in this issue, and need not be reproduced here. 

By this process we find integral values for all the lines except the two legs, 
AB and AC, of the right-angled triangle. By means of the median and the per- 
pendicular upon BC, we readily find 

jB* = d[4&*-(c-d)*]/4c and Jc*=d[ia*-(e-d)']/4c. 

Now, if these expressions can be rendered squares, without destroying the 
relations of a, b, c, and d, AB and AC will also be rational and integral. But I 
have not yet succeeded in accomplishing this. We shall now illustrate by means 
of a few examples. 

From Diophantine problem No. 42, take the set of values, a=4, b=7, 
c=9, and d=7. Then 2x+7=9 ; whence x-1. .-. AD=4, AE=7, ED=9, 
BC=AF=1, BE=DC=1, Zb 8 = 112/3, and Ze 8 =35/3. 

Take the set of values, a=8, 6 = 11, c=17, and d=9. Then 2x + 9=17 ; 
and x=4. Also AB* =945/17, and Zc 2 =432/17. 

Partial solutions also received from J. H. DRVMXOND, A. H. BELL, and the PROPOSER. 



PROBLEMS. 

61. Proposed by H. C. WILKES, Skull Sun, West Virginia. 

The difference between the roots of two successive triangular square numbers equals 
the sum of two successive integral numbers, the sum of whose squares will be a square 
number. Demonstrate. 

82. Proposed by 0. W. ANTHONY, H. Sc, Professor of Mathematics and Astronomy, New Windsor Col- 
lege, New Windsor, Maryland. 

Prove that a "magic square" of nine integral elements, whose rows, columns, and 
diagonals have a constant sum, is only possible when this sum is a multiple of three. 



